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Priority date (day/monrn/year) 
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1 . This imernational preliminary examination report has been p gpa, 
artd is Kansmitted to the^ applicant according to Article 36. 



This REPORT consists cf a totai ot 3 sheets, Including this cover sheet 

□ This report is also rccompanied by ANNEXES, i.e. sheets of thd de-icription. cJalms and/or drawings which have 
beejR amended and i^re the basis for this report and/or s'leets containing rectifications made before this Authority 
(see Rule 70.16 and Section 60^ of the Administrative Instructions Lender the PCT). 

These anr)exes consist :?f a totai of :3heets. 



ed by *his International Preliminary Examining Authority 
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Reasoned s^atemen: under Article 35(2) with reg ard to novelty, inventive step or irxJustrial applicability: 
citations ani4 explanaticrs suporting such statement ' 



VIII 3 Certain ob$#ftvation$ on he international appllca-ion 
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□-80298 Munich 
TaL +49 69 2399. C T)c 523b56 &pmu d 

Fax: +49 89 2399- 
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Form PCT/IPEA/409 fcover sneet) (January t99-.) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



; Intenational application No. PCT/EP99/05297 



L Basis of the report i 

1 . This report has been diawn on the basis of (substitute st eets whicn have been furnished to the receiving Office in 
response to an invitaticr under An'clQ 14 are referred to n this report as ''originally filed'* and are not annexed to 
the repci since they do not contain amendments (Rules 70. 16 and 70.1 7). )\ 
Description, pages: 



1-31 



r,s Originally tiled 



Claims, No.: 

1-33 



3s onginaliv- tiled 



Drawings, sheets: 

1/4-4/4 as origir aliy filed 



2. With regard to the language, all tine elements marked above were available or furnished to this Authority in the 
language in which the Ir tematicnal application was filed, jnless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation tumtshed for the purposes of the international search (under Rule 23.1(b)), 

□ the language of publication of tne international application (und*?r Rule 48.3(b)). 

□ the language of a trenslatlcn furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

! 

3. With regard to any nuclratide and/or amino acid sequence: disclosed in the international application, the 
rnternational preliminary <9xamiration was carried out on tne basis ot the sequence listing: 

□ contained in the inte^mationa) aoplication in wntten fo-^m, 

n filed together with \he internatcnal application in corrDuter readable form. 

□ fumi.shed subsequertly to tnis Authority in written forn. 

□ fumished subsequertly to tnis Authority in computer readable term, 

□ The statement that :he subsequently furnished written sequenco fisting does not go beyond the disclosure in 
the international app-ication as filed has been furnish-::d, 

□ The statement that he informaTion recorded in ccmpt ter readable form is identical to the written sequence 
listing has been furnished. 

4. The ameridments have resulted in t.Te cancellation of: 



□ the description, pages; 
C the c aims. Nos.: 





INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



Intenational application No. PCT/EP99/05297 



□ 



the drawings 



sheets: 



5. □ TTiis report has beif.n established as If (some of) the .iunendments had not been made, since they have been 

conr.idered to go beyond the cisclosure as filed (Rul ? 70.2(c)): 

(Any replacement r.neet ccnt^tning such amendmen 's must be referred to under item 1 and annexed to this 
report.) 

6. Additionfil observations if necessaiy: 

III. Non-establishment of opinion with regard to novelty, nventive step and industrial applicability 

The questions whether the claimec invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be indLstrially applicable have not been examined in re ^pect of: 

□ the entire internatioral appMcat^on. 
S claims Nos. 25-33. 



S the said intemationai applicaticn, or the said claims Nos, 30, 31 (partly), 32,33 (each claim with respect to 
industrial applicability) relate to the following subject natter which does not require an international 
preliminary examin«"ion {sp&ciy): 
see separate sheet 

□ the description, claims or drawings {indicate particular &l&ment5. belovv) or said claims Nos. are so unclear 
that no meaningful oalnion i^ou.d be formed {specify) 



S the claims, or said c laims Nos. 25, 26, 27-33 (these latter claim?; partly) are so inadequately supported by the 
description that no ireaningful opinion could be form* d. 

n no iniernational search report has been established f jr the said claims Nos. . 

2. A meaningful intemationel prelininary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid seque nee list ng o comply with the standard provded for in Annex C of the Administrative 
Instructions: 

□ the written form has not been burnished or does not c 'imply with the standard. 

□ the computer ^eada^>^e form. ha;i not been furnished c^ does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard tc novelty, inventive stop or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statemen*: 
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Novelty tN) 



Y-s 
No; 



Claims 
Claims 



1-24 and 17^33 (see oolnt 3-a) of the suppl. sheet) 



Inventive step (IS) 



Yos: 
IMd: 



Claims 
Claims 



1-24 and 2 7-33 (see DOfnt 3.a) of the suppi, sheet) 



Industrial applicability (l^) 



Yos 
No: 



Claims 
Claims 



1 -24 and 3 1 (see point 3,c)i)) of the suppl. sheet) 



2. Citations and explanatic^ns 
see sepsirate sheet 



VII. Certain defects in the interna tional application 

The followin}] defects in the form or contents of the Intematic iaf application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clariiy of the claims, descnDtlon, and drawings or on the question whether the 
claims are fully supported ty the description, are made: 
see separate sheet 
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1. DocuiTients cited in thir report 

Reference is made lo tne following documents which all cited in the intemational 
search report: 

# D1 : Ce.'l and Tissue ResB^rch, 282 (1 ), 1 99i5, 1 1 7-23 

# D2: Peptides, 6(suppl. 3), 1985, 2C9-13 

# D3: Car, Pharm. Des., 1(3), 1995, 305-16 

# D4: Prcceedings of the National Academy of Sciences of the United States 

of America, 95(26), 1998 December 22), 15264-9 

Document D4 to which the Inventors contributed appears to be the non-patent 
literature counterpart of the present application under exannination. 

2, Comments wilji respect to item III 

a) Claims 3 j, 31 (insofar as it relates to "the use of claim 30*), 32 and 33 relate 
to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequent y. no opinion will be formulated 
with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

b) Claims 2o. 26 and- 27-33, insofar as :hese latter claims relate toan antibody 

(i) Antibodies to the antagonists as recited in claim 25 are only merely 
mentioned as being an aspect of the invention on page 9 of the 
dest:Tiption. Mo particular antibody is identified elsewhere in the 
description, v.-hich would recognize specifically an antagonist of the 
invention vvhiie being not or onlv poorly capable of binding to the native 
sauvagine from which the said :intagoni3t Is derived, and which would 
be c istinguished from the prior iiri anti-sauvagine antibodies (see 
document D1. page 1 18, right-h and column; and document D2, pages 
211 and 212). 

(ii) Nor is any pa'licular anti-idotypic anttboidy as recited in claim 26 
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d©5^cribec in the application. It nas to bei stressed that examples dealing 
with a particular antagonist are clearly inefficient at supporting cfalms 
dire-cted to an anti-idotypic antioody dirBCted against an antibody which 
is itself directed against the said antagonist. As no such anti-idotypic 
anybody is described, it would oe simply impossible to assess whether 
claiTis relating thereto involve an inventive step. 

(iii) Therefore, the subject-matter of claims 25-26 is so inadequately 
supported by the description that no meaningful opinion could be 
formed, this conclusion extending de facto to the subject-matter of 
clairns 27-33. insofar as it is defined with reference to any of the said 
antibodies. 

3. Comments witfi respect to item V 

a) Prelimincj-y remarks 

The following comments with respec: to novelty, inventive step and industrial 
applicabi ity are made only with regard to claim 1-24 (as a whole) and claims 
27-33 (onfy parly, i.e., only with respect to thair subject-matter which does 
not relate to any antibody). 

b) Novelty and inventive step (Article 3of2) and 33(3) PCT) 

The various aspeo::s of the invention as defined in the afore-mentioned 
claims re ies on th^ design, synthesis and characterisation by the inventors 
of a high-affinity mCRFR2f3-specific oeptide antagonist. The said antagonist 
has its anino acid sequence based cn native sauvagine. It is a truncated 
analog thereof lacking the 10 N-terminal amiro acids. Such an analog or 
related tnincated analogs appear no: to be diisclosed in the state of the art. 

The techn cai problem solved by the inventior^ may be regarded as the 
development of CF;FR-2 specific antagonists :o (i) permit discrimination 
between ;-eceptor t/pe-specific functions, (ii) serve as a useful tool to detect 
CRFR2 a-d elucidate its functional role in the brain and peripheral organs, 
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and (iii) l^e efficient at treating a CR"R2-associated disease. 

Focusinn on the cevelopment of non-peptide antagonists (see D3, page 313, 
right-hard column) the state of the art would lead the person skilled in the art 
away fron the solution proposed by the invention. 

Therefor;, it may je acknowledged :hat the various aspects of the invention 
as defineid in the afore-mentioned claims are new and involve an inventive 
step. 

c) Industria appiicabilitv (Article 33(4) ^ CT\ 

(i) The subject-matter of claims 1^24 and that of claim 31 , insofar as it 
relates to 'The antagonist of any one of claims 1 to 18, or24'\ is 
considered to be susceptible of industrial applicability. 

(ii) For the assessment of the present claims 30, 31 (insofar as it relates to 
"the use of claim 30'), 32 and 33 on thii question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting 
States. The patentability can also be deoendent upon the formulation of 
the :;laims. The EPO, for examole, does not recognize as industrially 
app icable the subject-matter o'! claims to the use of a compound in 
medical treatment, but may aJIow, however, claims to a known com- 
pou -id for firs: use in medical treatment and the use of such a 
conrpound fo * the manufacture of a mec icament for a new medical 
treatment. 

d) P-doQum' ^nt 

Should tht^ various aspects of the claimed invention appear not to be entiited 
to the cla-med priodty date, documert D4 which is cited in the international 
search reoort as a P-document shou d be taken into consideration when 
examinint] whether the invention is new and involves an inventive step. 
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4. Comments witn respec: to item VII 

The Applicants are advised that some national/regional patent offices such as the 
EPO would object to a ,:;laim which as present clafm 31 is directed to more than 
one object, th'2 claimed objects being of different categories. 

5. Comments wr : h respec' to item VIII 

a) As it has not been explicitly specified in claim 1 that the amino acid 
sequence of the antaQonistJs basec on sauvagine the claimed subject- 
matter is considered not to be unambiguously defined. Claim 1 is therefore 
objected to under Article 6 PCT. 

b) in view cf the comments made at pcint 3 above, claims 25 to 33 are objected 
to under Article 6 PCT. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1 -31 as originally filed 

Claims, No.: 

1-33 as originally filed 

Drawings, sheets: 

1/4-4/4 as onginally filed 



2. With regard to the language, all the elennents marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

111. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to Involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
K claims Nos. 25-33. 



H the said international application, or the said claims Nos. 30, 31 (partly), 32, 33 (each claim with respect to 
industrial applicability) relate to the following subject matter which does not require an international 
preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



K the claims, or said claims Nos. 25, 26, 27-33 (these latter claims partly) are so inadequately supported by the 
description that no meaningful opinion could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
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Novelty (N) 



Yes 
No: 



Claims 
Claims 



1 



•24 and 27-33 (see point 3. a) of the suppl. sheet) 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



24 and 27-33 (see point 3. a) of the suppl. sheet) 



Industrial applicability (lA) 



Yes 
No: 



Claims 
Claims 



1 



•24 and 31 (see point 3,c)i)) of the suppl. sheet) 



2. Citations and explanations 
see separate sheet 

VII. Certain defects In the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1 . Documents cited in this report 

Reference is made to the following documents which all cited in the international 
search report: 

# D1 : Cell and Tissue Research, 283(1 ), 1 996, 1 1 7-23 

# D2: Peptides, 6(suppl. 3), 1985, 209-13 

# D3: Curr. Pharm. Des., 1(3), 1995, 305-16 

# D4: Proceedings of the National Academy of Sciences of the United States 

of America, 95(26), 1998 December 22), 15264-9 

Document D4 to which the inventors contributed appears to be the non-patent 
literature counterpart of the present application under examination. 

2. Comments with respect to item III 

a) Claims 30, 31 (insofar as it relates to "the use of claim 30'), 32 and 33 relate 
to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated 
with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

b) Claims 25. 26 and 27-33, insofar as these latter claims relate to an antibody 

(i) Antibodies to the antagonists as recited in claim 25 are only merely 
mentioned as being an aspect of the invention on page 9 of the 
description. No particular antibody is identified elsewhere in the 
deschption, which would recognize specifically an antagonist of the 
invention while being not or only poorly capable of binding to the native 
sauvagine from which the said antagonist is derived, and which would 
be distinguished from the prior art anti-sauvagine antibodies (see 
document D1 , page 1 18, right-hand column; and document D2, pages 
211 and 212). 

(ii) Nor is any particular anti-idotypic antibody as recited in claim 26 
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described in the application. It has to be stressed that examples dealing 
with a particular antagonist are clearly inefficient at supporting claims 
directed to an anti-idotypic antibody directed against an antibody which 
is itself directed against the said antagonist. As no such anti-idotypic 
antibody is described, it would be simply impossible to assess whether 
claims relating thereto involve an inventive step. 

(iii) Therefore, the subject-matter of claims 25-26 is so inadequately 
supported by the deschption that no meaningful opinion could be 
formed, this conclusion extending de facto to the subject-matter of 
claims 27-33, insofar as it is defined with reference to any of the said 
antibodies. 

3. Comments with respect to item V 

a) Preliminan/ remarks 

The following comments with respect to novelty, inventive step and industrial 
applicability are made only with regard to claim 1-24 (as a whole) and claims 
27-33 (only partly, i.e., only with respect to their subject-matter which does 
not relate to any antibody). 

b) Novelty and inventive step (Article 33(2) and 33(3) PCT) 

The various aspects of the invention as defined in the afore-mentioned 
claims relies on the design, synthesis and characterisation by the inventors 
of a high-affinity mCRFR2R-specific peptide antagonist. The said antagonist 
has its amino acid sequence based on native sauvagine. It is a truncated 
analog thereof lacking the 10 N-terminal amino acids. Such an analog or 
related truncated analogs appear not to be disclosed in the state of the art. 

7he technical problem solved by the invention may be regarded as the 
development of CRFR-2 specific antagonists to (i) permit discrimination 
between receptor type-specific functions, (ii) serve as a useful tool to detect 
CRFR2 and elucidate its functional role in the brain and peripheral organs, 
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and (iii) be efficient at treating a CRFR2-associated disease. 

Focusing on the development of non-peptide antagonists (see D3, page 313, 
right-hand column) the state of the art would lead the person skilled in the art 
away from the solution proposed by the invention. 

Therefore, it may be acknowledged that the various aspects of the invention 
as defined in the afore-mentioned claims are new and involve an inventive 
step. 

c) Industrial aoolicabilitv (Article 33(4) PCT) 

(i) The subject-matter of claims 1-24 and that of claim 31 , insofar as it 
relates to "The antagonist of any one of claims 1 to 18, or 24", is 
considered to be susceptible of industrial applicability. 

(ii) For the assessment of the present claims 30, 31 (insofar as it relates to 
"the use of claim 30'), 32 and 33 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting 
States. The patentability can also be dependent upon the formulation of 
the claims. The EPO, for example, does not recognize as industrially 
applicable the subject-matter of claims to the use of a compound in 
medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical 
treatment. 

d) P-document 

Should the various aspects of the claimed invention appear not to be entilted 
to the claimed priority date, document D4 which is cited in the international 
search report as a P-document should be taken into consideration when 
examining whether the invention is new and involves an inventive step. 
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4. Comments with respect to item VII 

The Applicants are advised that some national/regional patent offices such as the 
EPO would object to a claim which as present claim 31 is directed to more than 
one object, the claimed objects being of different categories. 

5. Comments with respect to item VIII 

a) As it has not been explicitly specified in claim 1 that the amino acid 
sequence of the antagonist is based on sauvaqine the claimed subject- 
matter is considered not to be unambiguously defined. Claim 1 is therefore 
objected to under Article 6 PCT. 

b) In view of the comments made at point 3 above, claims 25 to 33 are objected 
to under Article 6 PCT. 
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Antagonists specific for the corticotrapin-releasing factor receptor 

type 2 (CRFR2) 

The present invention relatt^s to an antagonist of th(3 ligand of the Corticotropin- 
Releasing Factor F^eceptor. type 2 (CRFR2) lacking the 8 to 10 N-terminal amino 
acids of native sau^gine. Tie present invention also relates to an antagonist of the 
ligand of the Cortio^tropin-Releasing Factor Receptor, type 2 (CRFR2) lacking the 1 1 
N-terminal amino cicids of native sauvagine, vherein the N-terminal amino acid of 
said antagonist is ci charged amino acid. Furthennore, the present invention relates 
to a polynucleotidr2 encoding the antagonist of the present invention, a vector 
comprising the polvnucle^Dtiae of the present nventiori, and a host comprising the 
polynucleotide or vector of tie present invention. AIsc described are a method for 
producing the antaoonist of the present invention, antibodies directed against the 
antagonist of the ::jresent invention, as well as anti- idiotypic antibodies directed 
against the antibody of the present invention. The present invention also relates to 
pharmaceutical and diagnostic compositions comprising the antagonist, the 
polynucleotide, the vector, the antibody, and/or the anti-idiotypic antibody of the 
present invention. Furthermore, the present invention relates to a kit comprising one 
or more of the above mentioned compounds oi the present invention and to the use 
of one or more of these compounds for the preparation of a pharmaceutical 
composition for preventing and/or treating a Corticotropin-Releasing Factor Receptor, 
type 2 (CRFR2)-associated disease. 

Corticotropin-releasing factor (CRF), believad to synchronize the endocnne, 
autonomic, immunoogic and behavioral responses to stress, was characterized as a 
41-residue pofypeptde (Spiers, J., J. Rivier, C, Rivier, c nd W. Vale, Proc. Natl. Acad 
Sci. USA 78:6517^6521. 1981) on the basis of its abilit/ to stimulate the secretion of 
adrenocorticotropic hormone ACTH) from the a iterior pftuitary (Vale, W., J. Spiess, C. 
Rivier. and J. Rivier. Science 213:1394-1397, 1981). 
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CRF exhibits its activity through G protein-coupled receptors. CRF receptor, type 1 
(CRFR1), mainly iound m pituitary and brair was cloned from human, mouse, rat, 
chicken, and frog (Vita, N., ^. Laurent, S. Lefort, P. Cialon, J.-M. Leiias, M. Kaghad, 

G. Le Fur, D. Capit, and P. Ferrara. FEBS Lett. 335:1 5. 1993; Chen, R., K. A. Lewis, 
M. H. Perrin, and W, Vale, Proc, NatL Acad. 5c/. USA 90:8967-8971. 1993; Perrin, M. 

H. , C. J. Donaldson, R. Chen, K. A. Lewis, -and W. Vale, Endocrinology 133:3058- 
3061, 1993; Chang, C.-P., R. V. Pearse II, S. O'Connell, and M. Rosenfeld, Neuron 
11:1187-1195, 1993; Yu, J., L. Y. Xie, and A. I]. Abou-3amra, Endocrinology^27:^92- 
197, 1996; Dautzenberg, F M., K. Dietrich, M. R. Palchaudhuri, and J. Spiess, J, 
Neurochem. 69:1640-1649, 1997). cDNAs coding for two splice variants of CRF 
receptor, type 2, CRFR2a and CRFR2p, were cloned from brain, heart, and skeletal 
muscle (Lovenbercj, T. W., C. W, Liaw, D. E. Grigoriadis, W. Clevenger. D, T. 
Chalmers, B, De Souza, and T. Oltersdorf, °/toc. Natl. Acad, Sci. USA 92:836-840. 
1995; Perrin, M,, C. Donalcson. R. Chen, A. Blount, T. Berggren, L. Bilezikjian, P. 
Sawchenko, and W. Vale, Proc. Natl. Acad, Sci. USA 92:2969-2973, 1995; Kishimoto, 
T., R. V. Pearse IL C. R. Lin, and M. G. F;osenfeId, Proc. Natl, Acad. Sci. USA 
92:1103-1112, 1995; Stenzel. P., R. Keste son, W, Yeung, R. D. Cone, M. B. 
Rfttenberg. and M. P. Stsnzel-Poore, Mol, ErdocrinoL 9:637-645, 1995). In rodents, 
CRFR2a has been exclusively found in the c^^ntral nervous system (CNS), whereas 
CRFR2(3 is predominantly distributed in the periphery. In humans, both receptor 
subtypes have bee^ found in the CNS (Valderaire, C, T, Giller, V. Breu. J. Gottowik, 
and G. Kilpatrick, Biochim, Biophys. Acta 1352: 129-132, 1997). Recently, it has been 
proposed that urocortin (Ucn), a natural CRF analog, is the endogenous llgand to 
CRFR2 (Vaughan, C. Donaldson, J. Bittencourt, M. H. Pemn. K. Lewis, S. Sutton, 
R. Chan, A. V. Tui'nbull, D, Lovejoy, C. Rivier, J. River, P. E. Sawchenko, and W. 
Vale, Nature (London) 378:2 37-292, 1995). 

CRF is assumed ;o play s major role in a number of neuropsychiatric diseases 
including affective disorder^^ anxiety disorders, anorexia nervosa and Alzheimer's 
disease (Behan, D. 1^., S. C. Heinrichs, J. C. Troncoso, X. J. Liu, C. H. Kawas, N. Ling, 
and E. B. De Sowza. Nature (London) 378:284-287, 1995). There is substantial 
interest in the design and synthesis of CRF antagonists acting selectively at one of the 
differen: CRF forms. After the discovery of potent peptide antagonists based on the N- 
terminaily truncatec amino scid sequence of human/rst CRF (h/rCRF) (Rivier, J., C. 
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Rivier. R. Galyean A. Miranda, C. Miller, A. G. Craig. G. Yamamoto, M. Brown, and 
W. Vale, J. Med. Chem 36:2851-2859, 19£3; Hern^indez. J. F., W. Komreich, C. 
Rivier, A. Miranda, G. Yamamoto, J. Andrew s, Y. Ta:;he,. W. Vale, and J. Rivier. J. 
Med. Chem. 36:281^0-2867, 1993; Miranda, A., S. C. Koerber. J. Gulyas, S. L. Lahrichi, 
A. G. Craig, A. Corigan, A. Hagler, C. Rivier, and J. F^ivier. J. Med. Chem. 37:1450- 
1459, 1994; Gulya^, J., C. Rivier, M. Perrin, S. C. Koerber. S, Sutton, A. Corrigan, S. 
L. Lahrchi, A. G. Craig, VV. Vale, and J. Rivier, Proc. fJatl. Acad. Sci. USA 92:10575- 
10579, 1995; Miranda, A., S. L. Lahrichi, J. Gulyas, 3. C. Koerber, A. G. Craig, A. 
Corrigan, C. Rivier, W. Vaie, and J. Rivier, J. Med, Chem. 40:3651-3658, 1997), 
several CRFR1 -selective nonpeptidic antagonists have been developed (Chen, C, R. 
Dagnino, Jr., E. B. De Scuza, D, E. Grigoriadis, C. Q. Huang, Kjung-ll Kim, Z. Liu, T. 
Moran, T. R. Webb. J. P Whitten, Y. F. Xie, ,5nd J. R, McCarthy, J. Med. Chem.39\ 
4358-4360, 1996; Schuiz, D. W., R. S. Mansbach, J. Sprouse, J. P. Braselton, J. 
Collins, M. Comnan A. Dunatskis, S. Faraci, A. W. Schmidt, T. Seeger, P. Seymour, F. 
D. Tingley III, E. N, Win?tor. Y, L. Chen, and J, Hey:n, Proc. Natl. Acad. Sci. USA 
93:10477-10482, 1996; Christos. T. E., and A. Arvanitis, Expert Opinion On 
Therapeutic Patents 8: 143-152, 1998) which attenuate CRF-mediated seizure 
(Baram T. Z., D. T. Chalmers, C. Chen, Y, Koutsoukos. and E. B. De Souza, Brain 
Reseanzh 770: 89-£'5, 1997) or interleukin-1 p-induced fover or exhibit anxiolytic activity 
in vivo (Lundkvist, J., Z, Chai, R. Teheranian. H. Hasanvan, T. Bartfai. F. Jenck, U. 
Widmer, and J.-L. (Vtoreau, Eur. J. Pharmacol. 309: 195-200, 1996). However, the fact 
that CRF antagonic;t a-helical CRF^^^^j exhibits different inhibitory potencies in three 
different in vivo bit^Qssay svstems (Fisher, L , C. Rivier, J, Rivier, and M. Brown, 
Endocrinology 129;1312-''316, 1991) suggests that distinct physiological functions of 
endogenous CRF o- Ucn are mediated via CRFR1 , CRFR2 or both receptor types. 

Thus, the technical problem jnderlying the present fnvf>ntion was to develop CRFR2- 
specific antagonists to permi: discnmination between roceptor type-specific functions, 
e.g., in the brain and peripheral organs. 

The solution to saic technic&l problem is provMed by the embodiments characterized 
in the claims. 
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Accordingly, the present invention relates to an antagonist of the ligand of the 
Corticotropin-Rele^sing Factor Receptor, typ.^^ 2 (CR=R2) lacking the 8 to 10 N- 
terminal amino acicJ3 of native sauvagine. 

In accordance witti the present invention :he term "Itgand" encompasses any 
molecule capable of specfically binding tc the Corticotropin-Releasing Factor 
Receptor, type 2 rCRFR2), including, e.g., (the) naturally occurring, endogenous 
ligand(s) of CRFR2, or any compound(s) recornbinantly or chemically synthesized or 
biochemically modiied and capable of binding and activating CRFR2. 
The term "CRFR2-specif]c", "CRFR2-selective", "CRFR2-specificity" or "CRFR2- 
selectivity" as used in accordance with the present invention denotes a value which is 
higher than 30, preferably h gher than 45, and more preferred higher than 70, and 
calculated according to the Bquation mentioned in the legend to table 1. Thus, as 
used in accordance with the oresent invention, e.g., a "("RFR2-specific" antagonist is 
not meant to exclut^vely oind to CRFR2, but to bind to CRFR2 with an at least 30- 
fold, preferably 45-bld, and more preferred 7C-fold higner selectivity than astressin, 
which exhibits a similar affinity for CRFR1 and CRFR2, in particular CRFR2(5. 

Studies which have been carried out in ac::ordance with the present invention 
surprisingly revealed that deletion of the 8 to 10 N-te^minal amino acids of native 
sauvagine, which is a potent non-selective activator of C RFR, renders this compound 
a highly specific antagonist fcr CRFR2. 

In a preferred emb'Odiment tne antagonist of ihe present invention lacks the 10 N- 
terminal amino acids of native sauvagine. 

In a more preferrec emtx^dirnent the antagonist of the present invention comprises 
the ammo acid sequence Xaai-Xaaa-Leu-Leu-Arg-Lys-Met-lle-Glu-ile-Glu-Lys-Gln- 
Glu-Lys-Glu-LyS"GliY''Gln-Ala-Aia-Asn-Asn-Arg-L.eu-Leu-Leu-Asp-Thr-lle-NH2, 
wherein Xaai is a neutral amino acid, and Xaa2 is a charged amino acid. 

In another more preferred embodiment of the antagonist of the present invention, 
Xaai is a hydrophot»ic amino acid, and Xaa2 is Glu or H s. 
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In an even more preferred embodiment of the antagcjnist of the present invention 
Xaai is Leu, 

In a further more p-eferred embodiment, Xaai is a polcr amino add and Xaa2 is Glu 
or His. 

In a still more preferred embodiment of the an:agonist of the present invention Xaai 
is Tyr. 

It is envisaged tha: antagonists of the presort invention comprising Tyr as the N- 
terminal amino aci<J can be advantageously tsed to te radioactively labelled with, 
e.g., ^^^1. Such compounds may then be employed in in vivo or in vitro experiments 
for the detection of CRFR2 binding sites. Although ancagonists ''^^l-labelled via His 
are also encompaj<sed by tne present invention, antagonists labelled via Tyr are 
preferred because i he labelling reaction is easier to peiform from the technical point 
of view, and the labelled compound is more stable and, therefore, easier to handle. 

In a further even more preferred embodiment of th^ antagonist of the present 
invention Xaai is in the D-configuration. 

In a further still mor? preferred embodiment of t ne antagonist of the present invention 
Xaai is D-Leu or D-Tyr. 

In a most preferred embodiment of the antagonist of tne present invention Xaa2 is 
Glu. 

in another still more preferred embodiment of t ie antagonist of the present invention 
Xaai is D-Phe, 

In another most preferred embodiment of the antagonist of the present invention 
Xaaa is His. 

In another embodinrent, the present invention relates to an antagonist of the ligand of 
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the Corticotropin-Releasing Factor Receptor, type 2 (CRFR2) lacking the 11 N- 
terminal amino acicJs of nati>/e sauvagine, wherein the N-terminal amino acid of said 
antagonist is a charged amino acid. 

In a preferred embcidiment. said charged amino acid is positively chargad. 

In a more preferred embodiment, said charged amino a:id is His. 

In another preferred embodiment, the antagonist of the; present invention comprises 
a phenyldiazirine group coupled to the N-terminal amine acid of said antagonist. 
Antagonists of th(3 present invention comprising c phenyldiazirine group are 
envisaged to be used, e.g., in photoaffinity lab-ailing experiments. Accordingly, these 
compounds can be advantageously used to chiaracterize antagonistic binding sites of 
CRFR2p receptor systems. 

In a more preferred embociment, said pheryldiazirire group is a 4-(1-azi-2,2,2- 
trifIuoroethyl)benzo7i (ATB)-croup. 

in a further embodi-ment the present invention relates to a polynucleotide encoding 
the antagonist of thfi present invention. 

The polynucleotide of the present invention may be, e.g., DNA» cDNA, RNA or 
synthetically produced DNA or RNA or a recombinantiy produced chimeric nucleic 
acid molecule conprising any of those polynucleotides either alone or in 
combination. 

in another embodiment the present invention relates to a vector comprising the 
polynucleotide of thi^ presr^nt invention. 

The vector of the present invention may ne, e.g., a plasmid. cosmid, virus, 
bacteriophage or another vector used conventic nally in genetic engineering, and may 
comprise further gei-ies such as marker genes v/hich allow for the selection of said 
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vector n a suitable host cell and under suitable conditicns. 

In a preferred embodiment cf the vector of the present nvention the polynucleotide is 
operatively linked to an expression control sequence. 

Said expression crntrol sequence allows e^oression in prokaryotic or eukaryotic 
cells. Expression o 'said polynucleotide comprises transcription of the polynucleotide 
into a translatable mRNA. Regulatory elements ensuing expression in eukaryotic 
cells, preferably mammalian cells, are well known to :hose skilled in the art. They 
usually comprise regulator/ sequences ensuring initiation of transcription and 
optionally poly-A signals ensuring termination of transciption and stabilization of the 
transcript Addition^il regulatory elements may induce transcriptional as well as 

■ ! 

translational enhancers, and/or naturally-associated or heterologous promoter 

regions. 

Possible regulator/ elements permitting expression in prokaryotic host cells 
comprise, e.g., the -^L, lac, trp or tac promoter in E. coli, and examples for regulatory 
elements permittinij expres5;ion in eukaryotic host cells are the AOX1 or GAL1 
promoter in yeast cr the CMV-, SV40- , RSV-promoter (Rous sarcoma virus), CMV- 
enhancer, SV40-erhancer o' a globin intron in mamrralian and other animal cells. 
Beside elements which are responsible for the iniciation of transcription such 
regulatory elements may also comprise transcription termination signals, such as the 
SV40-poly-A site or the tk-poly-A site, downstream of the polynucleotide. 
Furthermore, depertding on ';he expression system used leader sequences capable 
of directing the polypeptide to a cellular compartment o" secreting ft into the medium 
may be added to the coding -sequence of the polynucleotide of the invention and are 
well known in the art. The leader sequence(5) is (are) assembled in appropriate 
phase v/ith translation, initiation and termination sequences, and preferably, a leader 
sequence capable of directing secretion of tr^^nslated protein, or a portion thereof, 
into the periplasmi: space or extracellular medium. Optionally, the heterologous 
sequence can encode a fusion protein includ ng an C:- or N-terminal identification 
peptide imparting desired characteristics, e.g., stabilization or simplified purification of 
expressed recombinant product. In this conl-^xt, suitable expression vectors are 
known in the art such £is Okayama-Berc cDNA expression vector pcDV1 
(Pharmacia), pCDIMS, pRc/CMV. pcDNAI, pcDNAS (In-vitrogene), or pSPORTI 



(GIBCO BRL). 

Preferably, the expression CDntrol sequences .vill be e jkaryotic promoter systems in 
vectors capable of transforming or transfect ng eukaryotic host cells, but control 
sequences for prckaryolic hosts may also ^;e used. Once the vector has been 
incorporated into Jne appropriate host, the host is maintained under conditions 
suitable for high ievel expression of the nucleotide sequences. 

Furthermore, the p *esent invention relates to & host conprising the polynucleotide or 
vector of the present inventicn. 

Said host may be e prokaryctic or eukaryotic cell. The polynucleotide or vector of the 

I 

invention which is p resem in the host cell may sither be integrated into the genome of 
the host cell or it m^y be maintained extrachromosomaliy. 

The host cell can be any prokaryotic or eukaryotic cei], such as a bacterial, insect, 
fungal, plant, animai or human cell. Preferred 'ungal cells are, for example, those of 
the genus Saccharomyces, in particular those 3f the species cerevisiae. The term 
"prokaryotic" is meant to include all bacteria which can oe transformed or transfected 
with a polynucleotide or vector of the present invention for the expression of the 

antagonist of the present invention. Prokaryotic hosts nay include gram negative as 

i 

well as gram positive bacteria such as, for example, E. coli, S. typhimurium. Serratia 
marcescens and Bacillus subtilis. The term "f ukaryoti:;" is meant to include yeast, 
higher plant, insect and preferably mammal an cells. Depending upon the host 
employed in a recambinant production procedure, thti antagonist encoded by the 
polynucleotide of Ihe present invention may or may not be post-translationally 
modified. A polynucleotide o- the invention can be usee, to transform or transfect the 
host using any of the techniques commonly; known to those of ordinary skill in the art. 
Furthermore, methcxis for preparing fused, onerably l-nked genes and expressing 
them in. e.g., mammalian celis and bacteria aro well-known in the art (e.g. Sambrook 
et al., Molecular Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory, Cold 
Spring Harbor, NY^ 1989). "he genetic constructs and methods described therein 
can be utilized for expression of the antagonist of the p-esent invention in eukaryotic 
or prokaryotic host^;. In general, expression vectors containing promoter sequences 
which facilitate the efficient Tanscription of thn inserted polynucleotide are used in 
connection with thB host, "he expression vector typically contains an origin of 



replication, a promoter, and j terminator, as woll as specific genes which are capable 
of providing phenctypic selection of the transformed cells. Furthermore, transgenic 
animals, preferably mammals, comprising host cells of the invention may be used for 
the large scale production of the antagonist of\Ue prese-nt invention. 

The present invention also lelates to a methcd for pn:)ducing the antagonist of the 
present invention, i;aid method comprising culturing th^ host of the present invention 
under conditions tivat cause the synthesis of said aniagonist. and recovering said 
antagonist from the culture. 

Depending on the specific construct and condition used, the antagonist may be 
recovered from the host cells, from the culture medium or from both. 

The present invention further relates to an antagonist obtainable by the method of the 
present invention. 



Alternatively, the antagonist of the present 



invention can be chemically synthesized 



according to methods weli known in the art; e.g., solid phase synthesis with Fmoc or 
t-boc chemistry (see also , e.g.. RGhmanni A., A. K. E, Kopke, F. M. Dautzenberg, 
and J. Spiess, Proc Natl. Acad. Sci. USA 93:10609-10613, 1996). 

In another embodiment the present invention relates to an antibody directed against 
the antagonist of tht^ present invention. 

In a further embod ment the present invention relates to an anti-idiotypic antibody 
directed against the antibody of the present invention. 

The antibodies of ':he present invention may be monoclonal antibodies, polyclonal 
antibodies, single chain antibodies, humanized antiboaies, or fragments thereof that 
specifically bind ths antsgo-iist of the present invention or the antibody directed 
against the antagonist of he present invention. Bispecific antibodies, synthetic 
antibodies, antibod> fragmen::s, such as Fab, or scFy fragments etc., or chemically 
modified derivative? of any cf these are also encompassed by the present invention. 
Monoclonal antibod es can prepared, for example, l>y the techniques as originally 
described in Kohler and Milstein, Nature 256 ("975), 4£5, and Galfre, Meth. Enzymol. 
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73 (1931), 3, whic;n conprse the fusion of mouse myeloma cells to spleen cells 
derived from imnunized mammals with nodificai:ions developed by the art. 
Furthermore, antibodies or fragments thereof can be obtained by using methods which 
are described, e.g., in Hartow and Lane "Antibodies, A Laboratory Manual", CSH 
Press. Cold Spring Harbor, 1988. The production of chimeric antibodies is described, 
for example, in WC89/09622. Methods for the production of humanized antibodies are 
described in, e.g., lrP-A1 0 239 400 and WO60/07861 A further source of antibodies 
to be utilized in accordance with the present invention are so-called xenogenic 
antibodies. The general principle for Xh^e production of xenogenic antibodies such as 
human antibodies in mice is described in. e.g., WO 91/10741, WO 94/02602, WO 
96/34096 and WO :56/33735. As discussed above, the -antibodies of the invention may 
exist in a variety of forms besides complete antibodies; including, for example, Fv, Fab 
and F(ab)2, as well as in sincle chains; see e.g WO88/09344. 

The present invention also relates to a pharmaceutical composition comprising the 
antagonist, the po ynucleotide, the vector, the antibody and/or the anti-idiotypic 
antibody of the present inverrtion and optionally a pharmaceutically acceptable carrier 

M 

and/or diluent. li 

Ij 

Examples of suitable phamnaceutical carriers ;are well known in the art and include 
phosphate buffered saline solutions, water, emulsions, such as oil/water emulsions, 
various types of wetting agents, sterile solutior s etc. Compositions comprising such 
carriers can be 'ormulated by well known corsventional methods. These 
pharmaceutical comoositions can be administered to the subject at a suitable dose. 
Administration of th€^ suitable! compositions may be efffscted by different ways, e.g., 
by intravenous, intraperitoneal, subcutaneous, intramuscular, topical or intradermal 
administration. The dosage .*egimen will be determined by the attending physician 
and clinical factors. As is weh known in the medical arts, dosages for any one patient 
depends upon man / factors, including the patient's size, body surface area, age, the 
particular compound to be administered, sex, time .and route of administration, 
general health, and other drugs being administered concurrently. The compositions 
of the invention may be administered local y or systemically. Preparations for 
parenteral administration include sterile aqueous or non-aqueous solutions, 
suspensions, and ?mulsiorf;. Examples of ron-aqueous solvents are propylene 



• * 
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glycol, polyethylene glycol, vegetable oils su'::h as olive oil. and injectable organic 
esters such as e;hy[ oleate. Aqueous carri-rs include w^ter, alcoholic/aqueous 
solutions, emulsiors or suspensions, including saline and buffered media. Parenteral 
vehicles include sodium chloride solution, Ringer's dextrose, dextrose and sodium 
chloride, lactated Ringer's, or fixed oils. Iniravenous vehicles include fluid and 
nutrient replenishers, electrolyte replenisher^ (such as those based on Ringer's 
dextrose), and the I ke. Preservatives and othor additives may also be present such 
as, for example, arUimicrobials, anti-oxiciants, chelating agents, and inert gases and 
the like. Furthermoi'e, the pharmaceutical comr^osition of the invention may comprise 

further agents depending on the intended use tjf the pharmaceutical composition. 

\' 
\\ 

Furthermore, the present invention relates to a diagnostic composition comprising the 
antagonist, the polynucleotide, the vector, t ie antibody and/or the anti-idiotypic 
antibody of the present invention. ^ 

The present invemion further relates to a kit comprising the antagonist, the 
polynucleotide, the vector. :he antibody and or the anti-idiotypic antibody of the 
present invention. \ 

The components of *he diagnostic composition and/or the kit of the invention may be 
packaged in containers such as vials, optimally in buffers and/or solutions. If 
appropriate, one or more of said components may be packaged in one and the same 
container. Additionally or alternatively, l one o ' more of said components may be 
adsorbed to solid support su :h as, e.g.,|-a nitrocellulose filter or nylon membrane, or 
to the well of a micrortiter plate. \\ 

In another embodiment the present invention relates to :he use of the antagonist, the 
polynucleotide, the vector, -he antibody and;or the anti-tdiotypic antibody of the 
present invention fcr the preparation of a phamiaceutical composition for preventing 
and/or treating a Corticotropin-Releasing Factor Receptor, type 2 (CRFR2)- 
associated disease. 

In a preferred embodiment o' the antagonist or the use of the present invention said 
CRFR2 is CRFR2a or CRFRr^p. 
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In another preferred ennbod'ment the u|se of the present invention is for preventing 

and/or treating affective cisorders, gasttfic inter,tinal diseases, cardtopathic diseases, 

i 

psychiatric disease^s, preferably eating disorders, anxiety disorders or anorexia 

nervosa, and/or Alzheimer's disease. I 

I 

The present invention also relates to ttie use of the antagonist, the polynucleotide, 
the vector, the antibody and/or the anti-idiotypj:} antibody of the present invention for 

the investigation of CRF receptor type-specific ''unctions. 

I 

■i 

The documents cited herein ^are herewith incorporated ty reference. 

Abbreviations used throughout the description the figi re legends, and the examples 
are as follows: lUPAC njles are used for the nomenclature of peptides including one 
letter codes for amino acid^. AAA: amino add analysis; ACTH: adrenocorticotropic 
hormone; ANOVA: one-way analysis of vanance; astressin: {cyclo(30-33)[DPhe^^, 
Nle^''^^, Glu^°, Lys"]h/rCr^F(i2^i)}; BSAj bovine serum albumin; cAMP: adenosine 3', 
5'-cyclic monophosphate; CRF: corticotrbpin-releasing factor (h = human, o = ovine, r 
= rat}; CRFR: CRF receptor; i DIEA A/,/V- jlisopropylethylamine; DMF: 
dimethylformamide; Fmoc: E-fluorenylmethoxy^arbonyl; HBTU: 0-(ben20tnazol-1-yl)- 
W,A/,Ar,iV-tetramethvluronturr hexafluorophophate; HEK: human embryonic kidney; 
HOAc: acetic acr:?; HOBt: 1-hydrox|ybenzotriazole; ^^^1: ''^^l-todinated; MeCN: 



acetonitrile; MS: riass spectrometry; 
OAiloc: O-allyioxycarbonyl; Pd^[PPh3]4 



NMP: /V-methylpyrrolidone-2; OAll: O-allyl; 
tetrak[s-(tnphenylphosphine)-palladium; RP- 



HPLC: reverse pha«e high-performance liquid chromatography; SAR: structure-activity 
relationship; Svg: sauvagine; TFA: trifluoroaceti - acid; Ucn: urocortin. 



The figures show: 



Figure 1: i 

j 

Comparison of the amino acid sequence of htman/rat corticotropin-releasing factor 
(h/rCRF) with ovire corticctropin-reledsing tactor (oCRF). rat urocortin (rUcn), 
sauvagine (Svg), and astrnss n. Identicallamino acids arB shaded. 




I 
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Figure 2 : | 

Chemical cross-lir^king f ^^l-Tyn]oCRF or ['^Vlyr^JSvg to membrane 

homogenates of human embryonic kidney (hEK) 293 cells stably transfected with 
cDNA coding for rst CRF receptor, typd 1 (rCh?FR1) (l;3nes 1 and 2) or mouse CRF 
receptor, type 2p (mCRFR2p) (lanes 3 and 4), respectively. Fifty pQ of total 
membrane protein was labeled with approximately 103,000 cpm of f ^^l-Tyr°]oCRF 

125 D 

(lanes 1 and 2) an(J [ 1-Tyr ]Svg (lanes 3 and 4), anc incubated (37°C, 30 min) in 
the presence (lane ? and 4) or absence (lane 1 and 3) of 2000 units PNGase. 

Figure 3: 

Displacement of [' 'VTyr°]cCRF (A) or [^^^ Tyr*^]Svq (B) bound to membrane 
homogenates of H£K 293 cells stably transftriCted with cDNA coding for rat CRF 
receptor, type 1 (rCRFRIi (A), or mouse CRF receptor type 2p (mCRFR2p) (B), by 
oCRF (compound ' . o), Svg (compound 2, □), astressin (compound 3, a), [DPhe^^^, 

21 38 ^12 

NIe ■ ]h/rCRF(-j2^v (compcund 5, a), [DFhe ]oCRF(^2-4i) (compound 6, 
[DPhe^^]rUcnf^-,^Qj (compound 7. and [DPhe^\ His^^lSvg^^i^Qj (compound 11, ■). 
The error bars repre?sent the SEM and are not shown when smaller than the symbol 
size. I 

i 

■ I 

Figure ^ : | 

i 

Potency of IpM CRF antagonist (compounds 3-14) to stimulate cAIVIP production in 

I 

transfected HEK 293 cells (TolA, intrinsic, activity) (A, B). Efficacy of CRF antagonists (c 
= IpM for rCRFR' and c = lOnM for mCRFR2p) to inhibit cAMP production in 
transfected HEK 2£ ;3 cells samufated by 1nM oCRF (rx)mpound 1 for rCRFRI) and 
1nM Svg (compourd 2 for nCRFR2p) (relative in vitro potency) (C, D). Data is the 
mean from 3-1 1 experiments. The error bars rei^iresent t ne SEM. 

The examples illustrate the invention. 



Example 1 : Synthes i s and analysis of peptides 
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Different truncated and conformationally const;*ained analogs of corticotropin-releasing 
factor (CRF) were synthesized on the basis of the amiro acid sequences of human/rat 
CRF (h/rCRF), ovine CRF (oCRF), rat urocortin (rUcn), or sauvagine (Svg) (0.1 mmol 
scale) with Fmoc CTemistry on TentaGel S RAM resin (Rapp, Tubingen, F.R.G.) with a 
model ABI 433A p.^tide synthesizer (Applied Biosystems). Comparison of the amino 
acid sequences of :CRF, rLicn and Svg with the sequence of h/rCRF reveals 45-83% 
amino acid identity The CRF ligands mention-^d share high amino add identity at the 
N-terminus (47%) stretching from aminoi acid 2-20 (h/rC:RF and oCRF) and 1-19 (rUcn 
and Svg), but little 3t the C-terminus (14%) of :he peptides stretching from amino acid 
21-41 and 20-40, respectively (Fig. 1|). It was assumed that the ligand receptor 
interactions of the t-uncated /orms of the CRF peptides ranging from amino acid 11-40 
(rUcn and Svg) or - 2-41 (h/rCRF and oCRF) scted differently than the full-length CRF 
peptides on CRFR! or CRFR2 (Dautzenberg, F. M., K. Dietrich, M. R. Palchaudhuri, 
and J. Spiess, J. Neurochem. 69:1640-1649, 1997; Vaughan. J.. C. Donaldson, J. 
Bittencourt, M. H. Perrin, K. ^ewis, S. Sutton, R. Chan A. V. Turnbull, D, Lovejoy, C. 
Rivier, J. Rivier, P. E. Sawchenko, and W. Vale. Nature (London) 378:287-292, 1995; 
Donaldson, C. J., S. W. Sutton, M. H. Perrin, A. Z. Corigan, K. A. Lewis, J. E. Rivier. 
J. M, Vaughan, anc W. W Vr^le, Endocrinology 137:2167-2170, 1996; Gottowik. J., V. 
Goetschy, S. Henriot, E. Kitas, B. Fluhman, R. Clen^. J. L. Moreau, F. J. Monsma, 
and G, J. Kilpatrick, NeuropharmacoL 36;:1439- 1446, 1997). 

For the synthesis of the cyclized CRF lanalocis. astressin and cyclo(29-32)[DPhe^\ 

29 32 ' 

Glu , Lys ]rUcn^i^.4Qj, the amino acid derivatives Fmoi>L-Glu(OAII)-OH and Fmoc-L- 
Lys(Alloc)-OH (PerSeptive Bfosystems GmbH, Hamburc , F.R.G.) were used. The side- 
chain-protected peptides were reacted with Pd°[PPh3]^ in HOAc/N- 
methylaniline/dichloromethane (v/v; 2:1:40) fc^ three nours and then cyclized with 
HOBt/HBTU in DMF- and DIEA in NMP for eigh : hours. After removal of the N-terminal 
Fmoc group with pipehdine in NMP, the peptides were cleaved from the resin under 
standard conditions. The crude peptides were purified by preparative reverse phase 
high-perfonmance liquid chromatography (RP-HPLC) perfomied on a Waters Prep 
Nova-Pak HR C^g $rl ca gei column (5 x 30 cm, o-pm particle size, 6-nm pore size) with 
a mixture of aqueojs 0.1% :rifluoroacetic acid and MeCN (see Table 5). The mass 
spectra of the purtied peptides were measured with a plasma desorption mass 
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spectrometer (Biokn 20, Uopsala). Amino acjd analysis (AAA) was performed after 
hydrolysis of peptides (6 K HCI, 3 hr. 150'C) with .a Beckman High Performance 
Analyzer System 6300 (Beckman, San Remoni. 

Example 2: Bindinc of CRF agonists and antagonists to rCRFRl 

CRF agonists and antagon'Sts were tested in an in vitro assay for their ability to 
displace f ^^l-Tyr^]oCRF or f ^^l-Tyr°]Svg from membranes of HEK-rCRFR1 cells 
(Ruhmann, A., A. In. E. Kopke, F. M. Dautzenberg, and J. Spiess, Proc. Natl. Acad, 
Set. USA 93:10609-10613, 1996) or HEK-mCRFR2p cells (Kishimoto, T., R. V. Pearse 
II, C. R. Lin, and M G. Rosenfeld, Proa Natl Acad, Sc/. USA 92:1108-1112, 1995). 
Binding assays were performed in 96-wetl Multiscreen plates (Millipore, Eschborn, 
Germany) with G-7B filters (pore size 1.C pm). "ifty-microliters of membrane 
suspension (25 pg of protein from HEK-rCRFRI celk:; 50 pg of protein from HEK- 
mCRFR2p cells) was added to a plate containing CRF peptides (c = 0-1 pM) and 
50.000 cpm of eitier f ^^l-Tyr^]oCRF |(specinc activity 81 .4 TBq/mmol, 68.25 pM, 
DuPont NEN, Boston) for the analysis | of rCRFRI or f ^^l-Tyr*^]Svg (specific activity 
81.4TBq/mmol, 68,25 pM, DuPont NEN' Boston) for ths analysis of mCRFR2|3 in 100 
pi incubation buffer (50 m(v: Tris/CI, 5 mM MgCf2, 2 mM EGTA, 100,000 kallikrein 
inhibitor units per liter of Trasylol (Bayer, Leverkusen), 1 mM dithiothreitol. 1 mg/ml 
BSA, pH 7.4). After incubation (60 min, 23*0), membrane suspension was aspirated 
through the plate, followed b;' two washes with assay buffer (0.2 ml, 23^*). Radioactivity 
of the punched filte'^s was measured with a 14 70 WIZARD automatic gamma counter 
(Berthold, Hannover). Specific binding of f ^^l-Tyr°]oCRF or f ^^l-Tyr°]Svg to 
membranes of transfected cells was calculated by suostration of unspecific binding 
found in the preserce of 1 pM of nonlabeled I gand frc m total binding. Data analysis 
was achieved with t^e nonlinear curve fitting program LI SAND. Statistical analysis was 
performed with ANCVA, and significant differences between groups were determined 
by post hoc comparison using the Dunn test. 

125 3 ''25 0 

Example 3: Chemical cross-linking with f l-Tyr loCRF or F l-Tyr ISvq 

Chemical cross-lin^;ing was carried out in 1.5 ml oolypropylene tubes (Sigma, 

Deisenhofen, Germany) as for the binding assay except that no BSA was used. 
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Samples (50 |jg ard 100 fjg of protein from membrane fractions of HEK-rCRFR1 cells 
and HEK-mCRFR:?p cells, respectively) were reacted with 10 tjJ of disuccinimidyl 
suberate (1.5 mM in dimethylsulfoxide. 23°C, 20 min) after incubation with ligand (V = 
300 pi, 100,000 cpn, 1 hr, ::3"C). The reaction was terminated by the addition of 1.0 
ml of ice-cold buffer (10 mf/ Tris/CI, 1 ml ED"A, pH 7.0, 4X). In some experiments, 
the chemically cro?..s-linked .eceptor was deglycosylated with PNGase (New England 
Biolabs, Schwalbaoh). Samoles were then heated (lOO^C, 5 min) and subjected to 
SDS PAGE. Autoradiography was carried out on a BAS-IP NP 2040P imaging plate. 
Radioactivity was nonitored with a Fujix BAS 2000 scanner (Raytest, Straubenhardt). 
Gel documentation was accomplished with the program TINA (Raytest). 

! 

Example 4: Determ i nation oF cAMP stimulation 

HEK-rCRFRl cells or HEK-mCRFR2p cells were incubated with different CRF 
agonists in the pre?;ence or absence of 1 pM or 10 nM antagonist, or CRF antagonist 
(c = 1 uM) alone. After removal of the meditm, cells were lyzed with aqueous 6% 
trichloroacetic acid (5 min. lOQ^C) (Ruhmann, A., A. K. E. K6pke, F. M. Dautzenberg, 
and J. Spiess. Pro:. Nat!. Acad. ScL OSA 93:10609-10613, 1996). The cell lysates 

i 

were stored at -70"C until assayed with a RIA kit (Amersham, Little Chalfont). Data 
analysis, was achieved witn the sigmoida] dose-response cun/e fitting program ALLFIT. 
Statistical significance was determined across groups with ANOVA, and significant 
differences between groups were determined Ly post h^c comparison using the Dunn 
test. 

E_xample 5: Disp la cement of r^^^l-Tvr^IoCR" or r^^VTvr'^ISvq from recombinant 
rCRFRI or mCRFR ZB by CR= analogs 

Membrane homog<^ates cf human embrycmic kidney (HEK) 293 cells stably 
transfected with cDSA codin;g for rat CRF receiptor, type 1 (rCRFRI) or mouse CRF 
receptor, type 2p (iTiCRFR2;3) were prepared according to standard protocols (see, 
e.g., Sambrook et ^1., Molecular Cloning: A Laborato-y Manual, 2nd. Edition, Cold 
Spring Habor Laboratory Pre^s, Cold Spring Habor, NY, 1989; Ausubel et al., Current 
Protocols in MolecLlar Biology, Green Publishing Associates and Wiley Interscience, 
NY, 1989). The specific binding of f ^^l-Tyr°]oCRF to membranes of HEK-rCRFRI cells 
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was found to be 93% when the radioligand ^vas displaced by oCRF. In analogous 
displacement experiments with Svg., the specific binding of f ^^l-Tyr^]Svg to 
membranes of HEK-mCRFR2p cells was determined tc be 94%. No specific binding of 
the two radioactfvely labelec CRF analogs to -nembranes of nontransfected HEK 293 
cells could be observed. These data could Le confirmed when f ^^l-Tyr^]oCRF and 

125 0 

[ l-Tyr]Svg were chemicaly cross-linked tc rCRFR' and mCRFR2p, respecb'vely. 
The molecular weight of both cross-linked receptors wsis 66.000. After deglycosylation 
with PNGase, mot-^cuIar weights of 43.000 end 41.0DO were found for crosslinked 
mCRF2p and rCFl=R1. re^^pectively (Fig. whicf- are in agreement with the 
molecular weight p'edicted on the basis of DNA data (^errin, M. H,, C. J. Donaldson, 
R. Chen, K. A. Lewis, and VV. Vale, Endocrinology 133:3058-3061, 1993; Kishimoto. 
T., R. V. Pearse II, C. R. Lin, and M. G. Rosenfeic!, Proc. NatL Acad, Sci. USA 
92:1108-1112, 19&5). The difference of 2,000 between the molecular weights of 
rCRFRI and mCF!FR2p is probably due tc the longer amino acid sequence of 
mCRFR2p, No chemical cross-links could be observed with either radioligand to 
nontransfected HEK 293 cells, \ 

As expected for the CRF peptide agonists (Dautzenberg, F. M., K. Dietrich, M. R, 
Palchaudhuh, and J. Spiess, J. Neurochem, 69:1640-1M9, 1997; Donaldson, C. J., S. 
W. Sutton, U. H. P'^rrin. A. Z. Corrigan,;K, A. i.ewis, J. E. Rivier, J. M. Vaughan, and 
W. W Vale. Endocrinology 137:2167-2170, 1996; Gottowik. J,. V. Goetschy. S. 
Henriot E. Kitas, l\ Fluhmsn. R. G. Clerc, J L Momau, F. J. Monsma, and G. J. 
Kilpatrick, NeurophermacoL 36:1439-1446. 1997), oCRF and Svg exhibited similar 
high-aff nity binding to rCRFRI (oCRF: Kd = O.Ci ± 0.1 nM, Svg: Kd = 0.7 ± 0.1 nM), but 

! 

differed significantly in their binding to mCRFR2p (oCRF: Kd = 162.4 ± 37,6 nM, Svg: 
Kd =4.5 ±0.6 nM) (Table 1, -ig. 3). 

For the binding of the CRF antagonists, (a-helical CRF^^^^^ and [DPhe^^, 

21 38 ' 

NIe ' ]h/rCRF(,2^i, described earlier (Gulyas, J., C. Rivier, M. Perrin, S. C. Koerber, 
S. Sutton, A. Corrican, S. L. Lahrichi, A. G. Craig, W. Vale, and J. Rivier. Proc. Natl. 
Acad. Sci. USA 92:10575-10579, 1995) to rCRFRI, Kc values of 60.3 ± 10.6 nM and 
46.4 + 9.4 nM were obtainec, respectively. The antagonist astressin (Gulyas, J., C. 
Rivier, M. Perrin, S. C, Kcerber, S. Sutton, A. Corrigan, S. L. Lahrichi, A. G. Craig, W. 
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Vale, and J. Rivier, Proc, Natl. Acad. ScL USA 92:10575-10579, 1995), 
cyclo(30-33)[DPhe'^ N!e"'^^ Glu'''', Lys' ^]h/rCRF(,2-4i}' was found to bind 
nonselectively with similcr affinity to rCRFRI ( <d = 5.7 ± 1.6 nM) and mCRFR2p (Kd - 
4.0±2,3nM). whereas a-helical CRF^g^.^ and [DPhe ^ Nle^^'^V/rCRFji^,^,, showed 
moderate selectivity for binding to mCRFR2f3 with FCd values of 6.4 ± 0.9 nM and 
17.7 ± 2.2 nM, rescectively (Table 1). [DPhe 'joCRF^^^-ai) based on the amino acid 

sequence of oCRF showec low-affinity binding to rCRFRI and mCRFR2(3 with Kd 

i 

values of 290.2 ± 7^^7 nM and 153.8 ± 26.8 nM, respectively (Table 1, Fig. 3). 

I 

The truncated Uc- anatog.s [DPhe^ Vucn^^^^^, [DPhe^\ Glu^Vucn^^^^oj, [DLeu^\ 
Glu^Vucn^^^^c^j, and cyclo(::9-32)[DPhe'\ Glu^^, Lys^Vucn^^^^oj exhibited moderate 
binding affinity to rCRFRI with Kd values of 33.0 ± 5.9 nM. 68.2 ± 20.5 nM. 
91.1 ± 21-2 nM, ar d 47.1+ 8.9 nM, respectively, and revealed little preference for 
binding to mCRFRi^p with Kd values of 5.2 + 1 .5 nM, 9.5 ± 2.0 nM, 27.9 ± 3.4 nM, and 
22.4 ± 4.6 nM, respectively (Table 1, Fig. 3). 

The Svg-derived peotides [CLGu''']Svgj^! ^^j, ^^^^Goi-^oy iDPhe'']Svg(^^^o,, and [DPhe'\ 
His^^]Svg^^^^Qj showed lovv-affinity binding to rCRFRI with Kd values of 1670.0 ± 500.0 
nM. 831.2 ± 668.8 "M, 237.3 ± 27.7 nM; and ^53.6 ± c3.5 nM, respectively, but high- 
affinity binding to nriCRFR2p with Kd values of 20.9 ± 4.1 nM, 15.4 ± 2.5 nM, 3.5 ± 0.2 

nM, and 1.4 + 0.^^ nM. rnspectively ^ (Table 1). Tnus. [DPhe^\ His^^Svg(^^.^oj, 
[DLeu^^]Svg^^^^oj, pPhe^ ]Svg^^^^oj, and Svg^^,^^^ bound with a 77-, 56-, 47-, and 38- 
fold higher selectivr;y to nrjCRFR23 than astres^sin, respectively. 

I 

ANOVA indicated statistically significant differences in high-affinity binding, 
F(13.41)== 13.17 /» = 0.000', of the CRF peptides (compounds 1-14) to cell 
membranes of HEK-rCRFR* cells (Table 1), Post ho:; comparison demonstrated a 
significantly lower binding affinity of [DLeu^ V^vg^^^o) (compound 13) and Svg^^^^gj 
(compound 14) to cell membranes when ccmpared to compounds 1-5, and 7-11 
(p = 0.0001) (Table 1). Statistically significant differences in high-affinity binding, 
F(13.36)^ 20.34 ^. = 0.000', of oCRF (compound 1) and [DPhe^ VcRF^^^-^.j 
(compound 6) to cdl membranes of HEK-mC^FR2p cells were observed. Post hoc 
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comparison demoostrated a significantly lower binding affinity of oCRF (compound 1) 
and [DPhe^^oCRF'^2^41) (compound 6) to cell membranes when compared to 
compounds 2-5 and compounds 7-14 (p = 0,0001) (Tabie 1). 

Thus, in compariscn to astressin, the most potent CR- antagonist described to date 
(Gulyas, J., C, Rivier, M. P&Tin. S. C. Koerber, S. Sutton. A. Corrigan, S. L. Lahrichi. 
A. G. Craig. W. Vale, aid J. Rivier. Proc, Natl, Acad. Sci. USA 92:10575-10579, 

11 12 

1995), the intrinsic activitv o' [DPhe , His ]Svg^^^^Qj was not significantly different In 
experiments with HEK-rCR;"R1 or HEK-mC^FR2p 3ells, However, the Inhibitory 
potency of [DPhe^'. Hi5^^Svg^^^_^Qj towards rCRFRI was found to be 15% of the 
potency of astressii. Thir di^erence was dete'mined to be significant In contrast, no 
significant difference between the inhibitory potencies of astressin and [DPhe^\ 
His^^Svg^^^^Qj was observed, when HEK-mC^^F2(3 ce:ls were tested (Table 2), The 
difference between astressin and [DPhe^\ His ^]Svg^^^.^gj was even more pronounced 
in binding experiments (Table 1) which derronstrated that [DPhe^\ His^^Svg^^^^oj 
exhibited in contrast to astressin selective binding to mCRFR2p. On the basis of ligand 

11 12_ i 

comparisons, [DPhe . His jSvg^^^^Qj iwas tiius demonstrated to be a selective, 
mCRFR2p-directed CRF antagonist with low intrinsic activities directed towards 
rCRFR'i and mCRFR2p. 

In contrast to CRFIy2, mammalian CRFR1 has been reported to be nonselective for 
CRF and CRF-like peptides including the stru^:turally related 40-amino acid peptides 
Svg and Ucn (Vita, rJ., P. Laurent, S. Lefort, P. Chalon, J.-M. Leiias. M. Kaghad, G. Le 
Fur, D. Caput, and P. Fer^^lra, FEBS Lett. 335:1-5, 1993; Dautzenberg, F, M., K. 
Dietrich, M. R. Palchaudhuri, and J. Spiess, J. Neurochem. 69:1640-1549, 1997; 
Vaughan, J., C. Doialdscn, J. Bittencourt, M. H. Perrin K. Lewis. S. Sutton, R. Chan, 
A. V. TumbutI, D. L:<vejoy, C. Rivier, J. Rivier, ^. E. Sawchenko, and W. Vale, Nature 
(London) 378:287-292, 1995; Fisher, L., C. Rivier. J. Rivier. and M. Brown, 
Endocrinology 129:1312-1316, 1991; Donaldson, C. J., S. W. Sutton, M. H. Pemn, A. 
Z, Corrigan, K. A. L.ewis, J, E. Rivier, J. M. Vaughan. and W. W Vale, Endocrinology 
137:2167-2170, 19r6). Experimental data avciilable thus far do not show significant 
pharmacological differences between mammalian CRFR2a and CRFR2p (Fisher, L., 
C. Rivier. J. Rivier, 3nd M Brown, Enc/ocnno/oay 129:1:512-1316, 1991; Donaldson, C. 



• * 
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J., S. W. Sutton, M. H. Perrir, A. Z. Corrigan, K. A. Lewis, J. E. Rivier, J. M. Vaughan, 
and W. W Vale. Endocn'nolcgy ^37:2'\67~2^70 1996). On this basis, it is expected that 

[DPhe^ . His^^]Svc^^^^oj inhibits CRFR2a similarly as CRFR2p. Indeed, results 

11 

obtained from in vivo experiments with .BALB/c mice showed that [DPhe , 

12 

His ]Svg 

(11^) inhibited CRH-mediated beha\ioral efff?cts in the lateral septum (J. 
Radulovic, A. RUhmann, T. Liepold and J, Spiess, J. N^urosci. 19 (1999). 5016-5025; 
DT. Chalmers, T.VV. Lovenberg and E. B. DeSouza, J. Neurosci. 15 (1995), 6340- 
6350) an area in tho brain which exclusively expresses 0RF2a-mRNA. 

ExampHe 6: cAMP i^timulatio:i 

The peptide agonists oCRF and Svg exhibited high potency to increase cAMP 
accumulation in HEK-rCRFRI cells with [:C50 values of 0.41 ± 0.08 nM and 
0.19 + 0.05 nM, respectively, but differed significantly in their potencies to stimulate 
cAMP production in HEK"mCRFR2p cells with EC50 >'alues of 11.79 + 1.96 nM and 
0.23 ± 0.05 niVI. resoectively. 

The CRF antagonisis (compounds 3-14, Table 2, Fig. 4 \ mentioned above were tested 
for their ability to enhance cr inhibit oCRF- and Svg-stimulated cAMP production in 
transfected HEK 293 cells expressing rCRFRl (HEK-CRFR1 cells) and mCRFR213 
(HEK-mCRFR2p ceils), respectively. Intrinsic activities were measured at peptide 
concentrations generating maximal formation of cAMP in HEK-rCRFRI or HEK- 
mCRFR2p cells. Tf e intrinsic activities of CRF antagonists tested by their effect at a 
concentration of 1 |..M on HEi<-rCRFR1 cells ranged from 4-23% of the intrinsic activity 
of oGRF (compound 1) tested at a concentratic n of 1 nM. The intrinsic activities of the 
antagonists tested under equivalent conditions with HEK-mCRFR2p cells were 
OA-0.9% of the intri-^sic activ-ty of Svg (compound 2) (Table 2, Fig. 4). 
ANOVA indicated statistically significant differences in intrinsic activity, 
F(12,50) = 11.68. p = 0.0001, of compounds 3-14 to stimulate cAMP production in 
HEK-rCRFR1 ceils. Post '^oc comparison demonstrated a significantly higher intrinsic 
activity of compoun:s 8, 9, and 13 when compared to compounds 5, 6, 7, 11, and 12 
(p = 0.001). Compounds 4 and 14 also signiticantly i.icreased cAMP production in 
HEK-rCRFRI cells when compared to the basal level of cAMP in the same cells 
(p = 0.001) (Table 2). ANJCVA indicated no statistically significant differences in 
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intrinsic activity of compounds 3-14 to stimulate cAMP production in HEK-mCRFR2|3 
cells. Compound 11 exhibited the lowest intrinsic activit/ of all tested CRF antagonists 
in experiments witn either recombinant system, HEK-rCRFRI cells and HEK- 
mCRFR2p cells (Table 2), 

The rank order of potencies for the CRF reiated peotide antagonists to suppress 
oCRF-induced cAMP-accumulation in HEK-rCRFRI cells was as follows: astressin 
(compound 3) and [DPhe J Ucn^^^^oj (compound 7) > [DPhe . NIe * ]h/rCRF(^2^^j 
(compound 5) and ;DPhe'\ 3lu^^]rUcn^v^^Qj (compound 8) > [DLeu^\ Glu^ Vucn^^^^^j 

11 12 

(compound 9) and a-helical CRF^^^j (con--pound 4) > [DPhe , His JSvg(^^_40j 
(compound 11), [C'i^he^^Svg^i^^o) (compound 12), Svg^^^^j (compound 14), and 
cydo(29-32)[DPhe". Glu"^ Lys^Vucn^^^^Q^ (compound 10) > [DPhe^^oCRF^^^-^^j 

(compound 6) and [DLeu' jSvg^^^^Qj (compound 13). In contrast, the following 
pharmacological profile was obtained for fre inhibilion of Svg-stimulated cAMP 

production in HEK-mCRFR2p cells by CRF antagonists: [DPhe^\ His^^JSyg^^^^oj 

' ' 11 11 
(compound 11) > a:>tressin (compound 3). [DPne jrUcn^^^^Qj (connpound 7), [DPhe , 

Glu^^]rUcn^^^^Qj (compounc 8), and a-hslical GRF^^^j (compound 4) > 

[DPhe^^]Svg^^^^o3 (oompound 12). [DLeu^^JSvg^^^^Q^ (i:ompound 13), and Svg^^i^oj 

(compound 14) > [DLeu^\ Glu^^rUcn^^^Qj (compound 9) > [DPhe^^, 

Nle^^'^^]n/rCRF^i2^i^ (compound 5), cyclo(29-32)[DFhe^\ Glu^^ Lys^Vucn^^^^oj 

(compound 10), anc [DPhe^^ciCRF(^2^i) (compound 6). 

ANOVA indicated statisticaily significant differences in potency, F(1 2,39) = 7.93, 
p = 0.0001, of compounds 3^14 to inhibit oCR--stimulated cAMP production in HEK- 
rCRFRI cells- Post hoc comparison demonstrated a ■significantly higher potency of 
compounds 3 and 7 when compared to compoLnds 6 (p = 0.0001) and compounds 10- 
14 (p = 0.0001), A significantly higher potency was also observed for compound 5 
when compared to compouncs 6 (p = 0.001) and 13 (p - 0.0001). 
ANOVA indicated statistically significant differences in potency, F(1 2,65) = 6.34, 
p = 0.0001, of compounds 3-14 to inhibit Svg-stimulated cAMP production in HEK- 
mCRFR23 cells. Pest hoc comparison demonrtrated a significantly higher potency of 
compound 11 when compared to compounds 2 and 4 (p = 0.001) or compounds 5, 6. 
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9, 10, and 13 (p = G.OOOi;, 

Example 7: Synthesis of 4-("-azi-2.2.2-trifluQrc9thvnbenzoic acid 
4-(1-a2i-2,2,2-trifIucroethvi)benzoic acid was synthesized as described in 
PCT/EP96/05011. 

Exampie 8: Analys i s of CRFR2-selective anta.ioinsts suitable for radioactive labelling 
and photoaffinity la belling experiments 

Corticotropin-releasing factor (CRF) receptor, type 2p (CRFR2p)-selective antagonists 
based on the trunc<ited amino acid sec|uence of sauvagine (Svg) were synthesized 
and characterized. The N-terminal amino acid :.eu^^ in Svg (11-40) was substituted by 
either tyrosine or a phenyidiazirine, the 4-( 1-azi-2,2,2-trifluoroethyl)benzoyl (ATB) 
group, for radioactive labelling or photoaffinity labelling experiments, respectively. To 
further increase th= binding affinity of the ligands to membrane homogenates of 
human embryonic kdney (HEK) cells permanently transfected with cDNA coding for 
rat CRFR1 (rCRFRI) or mouse CRFR2p (rnCRFR2p), Glu^^ was substituted by 
histidine. I 

The binding affinity of the compounds to rCRFRI and mCRFR2|3 and the potency of 
the ligands to produce cAVIP accumulation (agonistic activity) or inhibit oCRF- 
(rCRFRI) or Svg-([TiCRFR2i5) stimulated cAMP production (antagonistic activity) in 
transfected cells were compared with the binding affinity and potency of antisauvagine- 
30 {[DPhe^\ His'-]Svg(11-W)} (compound 11), astressin {cydo(30-33)[DPhe^^ 
f^,^2i.38^ Glu^°, Lys^^]h/rCRF(12-41) (compounc 3) and the photoactivatable astressin 
analogs ATB-cyclo< 30-33 ^[Nle^^'^^ Glu^, Ala^ '. Lys^^]h/rCRF(13-41 ) (compound 15) 
and ATB-cyclo(30-33)[Nle'^'^'\ Glu^°. Tyr^^ Lys '^]h/rCRF(1 3-41) (compound 16), 
Substitution of DF'he^^ by the phenyldiazinne moiety in ATB-[His''^]Svg(l2-40) 
(compound 17) did not significantly change tht binding affinity, ligand selectivity, and 
potency of this ligand to CRF:R1 and mCRFR2(: when compared with antisauvagine-30 
(compound 11) (Tarle 3 anc 4). Similar result:> could be observed for AT3-cyclo(30- 
33)[(Nle^''^^. Glu^^ Ala^^ Lys^]hyrCRF(13-4i; (compound 15) when compared with 
astressin (compounii 3)(Table 3 and 4), 

Substitution of DP-e^^ by yrosine in [Tyr^V His^^lSvg(1 1 -40) (compound 13) or 
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|Tyr^^]Svg(11-40) (compounc; 19) decreased th^ bindinc] affinity of these compounds to 
rCRFRI or mCRF'R2p by 1.4 to 5.9-fold when compared to antisauvagine-30 
(compound 11) or |DPhe '']Svg(1 1-40) (compcjnd 12), respectively, without changing 
preferable binding to mCRf^R23. Further N-:erminal truncation of the amino acid 
sequence Svg(11-40) by cne amino acid and substitution of Glu''^ by tyrosine 
completely abolished high-affinity binding of [Tyr''^]Svg(12^0) (compound 20) to 
mCRFR2p (Table 3). 
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Claims 

1. An antagonis: of the igand of the Conicotropir-Releasing Factor Receptor, 
type 2 (CRFR2) lacking the 8 to 1C' N-terminal amino acids of native 
sauvagine. 

2. The antagon^ist of cla-m 1 lacking the 10 N-terminal amino acids of native 
sauvagine. 

3. The antagonist of daim 2 comprising the ammo acid sequence Xaai-Xaa2- 
Leu-Leu-Arg-Lys-Met-!le-Glu-lle-Glu-LyS"Gln-GluLys-Glu-Lys-Gln-Gln-Ala- 
Aia-Asn-Asn-Arg-Leu-Leu-Leu-Asp-Thr-I e-NH2. wherein Xaai is a neutral 
amino acid, c nd Xaas is a charged amino acid. 

4. The antagonist of claim 3, wherein Xar^i is a hydrophobic amino acid, and 
Xaa2 is Glu or His. 

5. The antagonist of claim 4, wherein Xaai iS Leu. 

6. The antagonist of claim 3, wherein Xaai is a pola^ amino acid, and Xaaa is Glu 
or His. 

7. The antagonist of ciaim 6, wherein Xaa^ -s Tyr. 

8. The antagomst of any one of claims 4 ov 6, wherein Xaai is in the D- 
configuration 

9. The antagonist of claim 8, wherein Xaa^ is D-Leu. 

10. The antagonist of ciain 8, wherein Xaa-i s D~Tyr. 



11, 



The antagonist of any one of claim 5, 7, 0 or 10, wherein Xaas is Glu. 
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12. The antagonist of claim 8, wherein Xaa^ is D-Phei. 

13. The antagorist of any one of claims 7, 1 3 or 12, vherein Xaaa is His, 

14. An antagonist of the ligand of the Corticotropiii-Releasing Factor Receptor, 
type 2 (CRF'R2) lacking the 11 N-tern inal amino acid of native sauvagine, 
wherein the ^J-terminal amino acid of said antagonist is a charged amino acid. 

15. The antagonist of claim 14, wherein said charged amino acid is positively 
charged. 

16. The antagonist of claim 15, wherein saic chargec amino acid is His. 

17. The antagonist cf :^ny one of clains 14 to 16 which comprises a 
phenyldiaziri:ie group :oupled to the N-terminal amino acid of said antagonist. 

18. The antagonist of claim 17, wherein said pheny«diazirine group is a 4-(1-azi- 
2,2,2-trifluoroethyl)taenzoyl (ATB)-group, 

19. A polynucleotide encoding the antagonist of any one of claims 1 to7, 11» 13or 
14 to 16. 

20. A vector conrprising the polynucleotide o: claim 1-3. 

21 . The vector o"* claim 2C, wherein said polynucleotide is operativeiy linked to an 
expression control sequence. 

22. A host comprising the polynucleotide of claim 19 or vector of claim 20 or 21 . 

23. A method for producing the antagonist cf any one of claims 1 to 7, 11, 13, or 
14 to 16, said method comprising culturing tie host of claim 22 under 
conditions th^t cause the synthesis of said antagonist, and recovering said 
antagonist from the cu.ture. 
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24. An antagonist obtalnabfe by the method of claim 23. 

25. An antibody directed against the antagonist of ar y one of claims 1 to 18, or 24. 

26. An anti-idiotypic antibody directed against the aniibody of claim 25. 

27. A pharmaceutical composition comprising the antagonist of any one of claims 

to 18, or 24, the :^olvnucleotide of clairt 19, the vector of claim 20 or 21, the 
antibody of claim 2fi and/or the ant -idiotypic antibody of claim 26 and 
optionally a |:>narmaceatically acceptable carrier cind/or diluent. 

28. A diagnostic ■:;omposition comprising the antagonist of any one of claims 1 to 
18, or 24, tht5 polynucleotide of claim 15, the N^ector of claim 20 or 21, the 
antibody of claim 45 and/or the anti-idiotvplc antibody of claim 26. 

29. A kit comprising 

(a) an antagonist o' any one of claims 1 to 18, or 24; 

(b) the po<ynucleottde of claim 19; 

(c) the ve::tor of claim 20 or 21 ; 

(d) the ant: body of daim 25; and/or 

(e) the anti-idiotypic: antibody of claim 26. 

30. Use of the ar tagoriist of any one of claims 1 to 115, or 24, the polynucleotide of 
claim 19. the vector of claim 20 or 21, the antibody of claim 25 and/or the anti- 
idiotypic ant body of claim 26 for the preparation of a pharmaceutical 
composition for preventing and/or treating a Ci:>rticotn:>pin-Releasing Factor 
Receptor, type 2 (CRFR2)-as5ociated disease. 

31. The antagon st of any one of claims 1 18, oi 24, or the use of claim 30, 
wherein said CRFR2 it CRFR2a or CRF^2(3. 



32. 



The use of claim 30 or 31 for preventing and/or treating affective disorders. 
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gastric intestinal diseases, cardiopa.hic diseases, psychiatric diseases, 
preferably eating disorders, anxiety d sorders or anorexia nervosa, and/or 
Alzheimer's disease. 

Use of the a^rtagonist of any one of claims 1 to 18, or 24, the polynucleotide of 
claim 1 9. th^- vector o claim 20 or 21 , ti e antibody of claim 25 and/or the antl- 
idiotypic antioody of claim 26 for the investigation of CRF receptor type- 
specific func:ions. 
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AbstracT 



The present invention relates to an antagon st of the ligand of the Corticotropin- 
Releasing Factor l^eceptor, type 2 (CRFR2) lacking the 8 to 10 N-terminal amino 
acids cf native sauvagine. The present inventiDn also relates to an antagonist of the 
ligand of the Corticrtropin-Releasing Factor Re ceptor, type 2 (CRFR2) lacking the 1 1 
N-terminal amino ncids of rative sauvagine, .vherein the N-terminal amino acid of 
said antagonist is a chargec amino add. Furthermore, the present invention relates 
to a polynucleotide encoding the antagonis-: of the present invention, a vector 
comprising the pol/nucleotide of the present invention, and a host comprising the 
polynucleotide or the vector of the present invention. Ahso described are a method for 
producing the ant&gonist of the present invention, antibodies directed against the 
antagonist of the present invention, as well as anti-idiotyplc antibodies directed 
against the antibocy of the present Invention. The present invention also relates to 
pharmaceutical and diagnostic compositions comprising the antagonist, the 
polynucleotide, the vector, he antibody, and/or the anti-idiotypic antibody of the 
present invention. F- jrthermore, the present invention relates to a kit comprising one 
or more of the abo>^e mentioned compounds cf the present invention and to the use 
of one or more cl' these compounds for tie preparation of a pharmaceutical 
composition for preventing and/or treating a Co iicotropin-Releasing Factor Receptor, 
type 2 (CRFR2)-associated cisease. 
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